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(57) ABSTRACT

A media player for creating a media archive may include a
media reader to read media content from a recording medium
inserted into the media reader. The media player may also
include an archival component to store the media content in a
storage medium. In one embodiment, the media player
includes a playback component to play back the media con-
tent from the storage medium concurrently with the storage of
the media content by the archival component.
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1
SYSTEM AND METHOD FOR
AUTOMATICALLY CREATING A MEDIA
ARCHIVE FROM CONTENT ON A
RECORDING MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/012,500, filed Dec. 10, 2007, for “Video
Player,” which is incorporated herein by reference in its
entirety. This application also claims the benefit of U.S. Pro-
visional Application No. 61/073,794, filed Jun. 19, 2008, for
“Video Player,” which is likewise incorporated herein by
reference in its entirety. This application also claims the ben-
efit of U.S. Provisional Application No. 61/095,249, filed
Sep. 8, 2008 for “Systems and Methods for Content Playback
and Recording,” which is likewise incorporated hereby by
reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to media playback and
recording.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a system for automatically
creating a media archive from content on recording medium.

FIG. 2A is a flow chart of a process for archiving and
playing media content from a recording medium.

FIG. 2B is a flow chart of another process for archiving and
playing media content from a recording medium.

FIG. 3A is a flow chart of a process for tracking the
archiving and playback of media content from a recording
medium using a data allocation map.

FIG. 3B is a flow chart of a process for tracking the
archiving and playback of media content from a recording
medium using an allocation map.

FIG. 4 is a flow chart of a process for acquiring metadata
related to media content.

FIG. 5A is a flow chart of a process for transcoding media
content for storage on a storage medium.

FIG. 5B is a flow chart of a process for transcoding media
content stored on a storage medium.

FIG. 6 is a flow chart of a process for transcoding media
content for playback on a display device.

DETAILED DESCRIPTION

FIG.1 is ablock diagram of a system 100 for automatically
creating a media archive from content stored on a recording
medium 103. In one embodiment, a user is not required to
explicitly instruct the system 100 to create the media archive
other than to initiate playback of the content (or to simply
insert the recording medium). Subsequently, the user may
view the media content directly from a media archive without
having to use the recording medium.

In one embodiment, the system 100 includes a media
player 101. The media player 101 may include a media reader
102 capable of reading media content (e.g., movies, television
shows, audio recordings, games, etc.) from a recording
medium 103, examples of which may include digital versatile
discs (DVDs), Blu-Ray® discs, compact discs (CDs), solid-
state memory devices, Flash memory devices, or the like. The
media player 101 may also include a user interface compo-
nent 104, an archival component 105, a media playback com-
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ponent 106, a media analysis component 107, a transcoder
108, a decoder 109, a metadata component 110, and a com-
munication module 111. The media player 101 may further
include a computer-readable storage medium 112, which may
include one or more archived media content items (e.g., con-
tent items 113A and 113B). Each of the components 104-112
is described in greater detail below.

The components 104, 105, 106, 107, 108, 109, and/or 110
may be implemented as computer-readable instructions
executable by a general purpose processor, such as a Core™
2 Duo processor from Intel®, an Athlon™ processor from
Advanced Micro Devices (AMD), or the like, and/or a special
purpose processor, such as an Application Specific Integrated
Circuit (ASIC), a Field Programmable Gate Array (FPGA),
or the like. In some embodiments, the components 104, 105,
106, 107, 108, 109, and/or 110 may be implemented using a
combination of processors, such as a general purpose and a
special purpose processor. Similarly, one or more of the com-
ponents 104,105,106, 107,108,109, and/or 110 may include
dedicated hardware components. For example, the decoder
109 may include decoder hardware controlled by instructions
executing on a general purpose processor.

The media player 101 may be coupled to a display 120,
such as a television, computer monitor, a PDA/smart phone
display, etc., using one or more standard video connections,
e.g., High-Definition Media Interface (HDMI), Radio Fre-
quency (RF) coaxial, composite video, S-video, Digital
Visual Interface (DVI), Video Graphics Array (VGA), or the
like. The display 120 may present media content to auser 122,
who may control the operation of the display 120 and/or
media player 101 using a remote control 124. Alternatively, or
in addition, the media player 101 may be communicatively
coupled to aremote display 124 via anetwork 130. In such an
embodiment, the media player 101 may be configured to
stream media content to the remote display 124 over the
network 130.

The media player 101 may include one or more inputs (not
shown) to allow the user 122 to control the operation of the
media player 101. Alternatively, or in addition, the user 122
may control the operation of the media player 101 using a
remote control device 123. The user interface component 104
of'the media player 101 may present controls, status informa-
tion, and other interface components on the display 120 and/
or the remote display 124. The user 122 may interact with the
user interface presented by the user interface component 104
to view the status of the media player 101 and/or control its
operation.

As will be described in additional detail below, an archival
component 105 of the media player 101 may be configured to
archive at least a portion of the media content on the recording
medium 130 on the computer-readable storage medium 112.
FIG. 1 shows examples of archived content items 113A and
113B.

In one embodiment, the media content on the recording
medium 103 may be concurrently archived by the archival
component 105 and played back by the playback component
106 e.g., in a single “play and save” operation. As such, the
user interface component 104 may provide a “play and save”
user interface input element. Selection of the play and save
input by a user 122 may cause the archival component 105 to
begin archiving and playing the media content on the record-
ing medium 103.

Alternatively, or in addition, the archival may commence
as soon as the recording medium 103 is made available to the
media player 101. For example, the archival component 105
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may begin archiving a recording medium 103 as soon as the
medium 103, such as a DVD disc, is inserted into the media
reader 102.

As shown in FIG. 1, the storage medium 112 may store one
or more archived media content items (e.g., content items
113A-113B). The storage medium 112 may include, but is not
limited to one or more hard discs (e.g., discs comprising
magnetic storage medium), optical media, volatile memory,
non-volatile memory, Flash memory, or the like. In some
embodiments, portions of the storage medium 112 may be
disposed within the media player 101 and other portions of
the storage medium 112 may be disposed externally of the
media player 101. The portions of the storage medium 112
disposed outside of the media player 101 may be communi-
catively coupled to the media player 101 via a Universal
Serial Bus (USB) connection, an IEEE 1394 (Firewire®)
connection, a network connection, or the like. In some
embodiments, the storage medium 112 may include a plural-
ity of storage devices, such as a Redundant Array of Inexpen-
sive Discs (RAID), a storage area network (SAN), a network-
attached storage (NAS), a cluster, or other data storage
configuration. Similarly, portions of the storage medium 112
may be removable from the media player 101. For example,
discs may be swapped into and out of the media player 101,
flash or other memory types may be inserted and/or removed
from the media player 101, and so on.

After the multimedia content on the recording medium 103
is archived in the storage medium 112 (e.g., content items
113A and 113B), the content may be played by the playback
component 106 of the media player 101 without requiring the
recording medium 103 to be inserted into the player 101.
Similarly, the playback component 106 may play media con-
tent from the storage medium 112 as it is archived by the
archival component 105 (e.g., concurrently with archiving the
media content 103). Collectively, the stored content items
113A and 113B are referred to herein as a content “archive”
or “library.”

As an example, a user may have a DVD movie collection
including dozens or even hundreds of DVDs. As each DVD
movie is played in the media player 101, a backup or archive
of the movie may be stored on the storage medium 112.
Archival may take place upon insertion of the recording
medium 103 into the media reader 102 or in response to a
single command to play and save the recording medium 103
received via the user interface component 104 (e.g., via a
“play and save” user interface element). Once the contents of
the DVDs have been added to the media archive, subsequent
playback using the playback component 106 may occur with-
out having to handle the recording medium 103. In this way,
amedia archive may be automatically created as one or more
users of the media player 101 play various recording media
(e.g., such as the recording medium 103), without requiring
the one or more users to perform a dedicated archiving step.

In some embodiments, the media analysis component 107
of the media player 101 may be configured to analyze the
recording medium 103 as the recording medium 103 is
archived in the storage medium 112. The media analysis
component 107 may allow the media player 101 to determine
the structure of the media on the recording medium 103. For
example, a DVD movie stored on the recording medium 103
(e.g., aDVD movie disc) may include various segments, such
as one or more previews, one or more special features, one or
more menus, the movie itself (e.g., comprising one or more
“chapters”), and so on. The media analysis component 107
may identify each segment on the recording medium 103. The
data describing the structure of the recording medium 103
may be stored in the storage medium 113 in association with
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its respective content item (e.g., content item 113A-113B).
The data describing the structure ofthe content item (“content
item structure data”) may include a map relating the content
item features (e.g., preview, menu, and so on) to locations
within the content item.

Using the content item structure information, the media
player 101 may allow the user 122 to skip to any portion or
segment of a content item. For example, the user 122 may
direct the media player 101 (e.g., via a user interface pre-
sented by the user interface component 104) to immediately
begin playing a particular chapter of an archived DVD movie,
skipping the previews, menu, and the like.

The content item structure data may further include one or
more user-defined bookmarks. The user-defined bookmarks
may point to arbitrary positions within a content item. For
example, the user 122 (through the user interface component
104) may cause the media player 101 to create a bookmark to
a particular portion of an archived DVD movie. This may
allow the user to return to the bookmark without navigating
through the DVD chapter menu or the like. The content item
structure information, including any user-defined book-
marks, may be stored as content item metadata (e.g., metadata
114A and 114B) within the storage medium 112.

The media analysis component 107 may also be used to
detect and/or avoid media obfuscation schemes. The record-
ing medium 103 may include obfuscated data. Such obfusca-
tion data may include one or more “bad sectors” on the
recording medium 103, which may cause a sequential archi-
val of the recording medium 103 to fail. For instance, the
obfuscation sectors may be linked together in an infinite loop
and/or the sectors may be configured to intentionally cause
read failures and/or timeouts. Successive timeouts and/or
read failures due to the bad sectors may cause an archiving
process to fail and/or take an inordinate amount of time (in the
case of an infinite loop, the archival may never complete).

The media analysis component 107 may be used to analyze
the recording medium 103 (e.g., “walk” the recording
medium 103) to determine the valid portions thereof. The
media analysis component 107 may execute virtual machine
instructions to allow the media analysis component 107 to
emulate the operation of a standard media player (e.g., a
normal DVD player). During a walk operation, the media
analysis component 107 may access the recording medium
103 from its beginning (e.g., at the “first-play” program
chain). The walk may follow the program chain as a standard
media player would until a branch or other terminator is
reached. In some cases, the media data read from the record-
ing medium during the walk process may be discarded as
quickly as possible. This may allow the media analysis com-
ponent 107 to quickly walk the recording medium 103. Alter-
natively, the media analysis component 107 may read the
media data from the recording medium 103 for archival by the
archival component 105.

When the walk process reaches a branching point (e.g.,
menu), the media analysis component 107 may store a record
of both its current state and the state after following each
branch (e.g., each menu option). The current state and branch
state may be stored in a media walk data structure (e.g., a
stack), which may be used to determine which portions of the
recording medium 103 have been visited by the walk process.
A branch may be implemented as DVD instructions interpret-
able by the virtual machine emulator of the media analysis
component 107. The media analysis component 107 may
follow each branch to thereby determine whether the branch
represents valid data.

Alternatively, or in addition, before following a branch
and/or adding the branch state to a media walk data structure,
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the media analysis component 107 may determine whether
the branch is likely to lead to valid data. For example, if a
branch is reachable by an “invalid” menu option, the portion
of the recording medium 103 corresponding to the branch
(and data on the recording medium 103 associated therewith)
may be marked as “bad” and ignored. The media analysis
component 107 may detect invalid menu options in a number
of different ways. For example, a menu option that falls
outside of the viewable area of a display, is “invisible,” is very
small, is displayed for only a few frames, or the like, the
media analysis component 107 may be considered an invalid
menu option. However, other invalid menu item detection
techniques could be used according to the nature of the obfus-
cation scheme in use on the recording medium 103.

The current state of the media walker and the state of the
walker after following any of the links may be stored in a
media walker data structure (e.g., on a stack-type data struc-
ture). The media analysis component 107 may walk each
branch of the recording medium 103 in the data structure as
described above. Subsequent branches may be similarly
evaluated and/or followed as described above. Upon reaching
the end of a branch segment, the media analysis component
may recursively traverse any remaining branches in the media
walker data structure. If a branch leads to bad sectors, is
circular (links back to an area of the disc already visited by the
walk process), is an infinite still frame, is unreachable by
other portions of the DVD, or the like, the branch (and por-
tions on the recording medium 103 associated therewith) may
be marked as “bad.” The branch evaluation and walking pro-
cess may continue until all valid sectors on the recording
medium 103 have been identified (e.g., until all branches on
the recording medium 103 have been evaluated and/or
walked). The result of the walk operation may be a graph data
structure of the recording medium 103 comprising the valid
branches and/or sectors thereon.

The walk process of the media analysis component 107
may be performed concurrently with archival and/or play-
back of the recording medium 103. As such, the media analy-
sis component 107 may communicate with the archival com-
ponent 105 and/or playback component 106 to synchronize
the walk operation such that the portions of the recording
medium 103 read by the media analysis component 107 cor-
respond to the portions requested by the archival and/or play-
back components 107 and 108. Similarly, the operation of the
components 104, 107, and 108 may be synchronized to mini-
mize disc seeking. In this way, the media analysis component
107 may analyze the structure of the recording medium 103
without disrupting archival and/or playback of the recording
medium 103.

The storage medium 112 may have sufficient storage space
to hold a particular amount of media content (e.g., a particular
number of DVD movies or the like). For example, the storage
medium 112 may have sufficient storage capacity to allow for
the storage of twenty (20) to one hundred (100) movies. In
some embodiments, however, the storage medium 112 may
be expandable with additional internal and/or external stor-
age to allow the media player 101 to hold an arbitrary amount
of media content.

In some embodiments, the media storage capacity of the
storage medium 112 may be increased by compressing the
media content stored thereon. Video and/or audio content
items on the recording medium 103 may be encoded in a first
encoding format. For example, DVD movies on a DVD disc
recording medium 103 may be encoded in the Motion Picture
Experts Group 2 (MPEG-2) format. In addition, the DVD
movie content may be encrypted (e.g., scrambled) using an
encryption scheme, such as Content Scramble System (CSS),
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6

Data Encryption Standard (DES), Blowfish, or the like. The
encryption may serve a digital rights management (DRM)
function to prevent unauthorized replication and/or playback
of the content on the recording medium 103.

In one embodiment, the media player 101 is configured to
re-encode content read from the recording medium 103 as it
is archived on the storage medium 112. For example, content
originally encoded in the MPEG-2 format may be transcoded
into a second (different) format, such as H.264, VC-1,
RealVideo®, or the like. The transcoding may be performed
in real-time or at such times as the media player 101 is not
performing other tasks. Similarly, the media player 101 may
be configured to decrypt (e.g., unscramble) content on the
recording medium 103. The decrypted and/or transcoded
content may be stored on the storage medium 112 and/or
made available for display (e.g., on the display 120 and/or the
remote display 124).

As described above, the decryption and/or transcoding
operations of the transcoder may be implemented using a
general purpose processor, special purpose processor, and/or
one or more special purpose hardware components.

The transcoder 108 may be configured to re-encode con-
tent items (e.g., content items 112A and/or 112B) according
to various different encoding formats. Alternatively, or in
addition, the transcoder 108 may be configured to automati-
cally transcode content read from the recording medium 103
as it is read by the media reader 102.

As an example, the storage medium 112 of FIG. 1 includes
content items 113A and 113B, each of which may have been
encoded using MPEG-2, a relatively inefficient encoding for-
mat. In one embodiment, the content items 113A and 113B
may be re-encoded using H.264, which produces substan-
tially smaller files while preserving the same quality. As a
result, the storage medium 112 may hold additional content
items. Similarly, the recording medium 103 may include con-
tent encoded in the MPEG-2 format. As the archival compo-
nent 105 stores the media content in the storage medium 112,
the transcoder 108 may automatically transcode the media
(e.g., into H.264, or another encoding format).

In addition to improving storage utilization, content may
be transcoded from formats for which direct hardware decod-
ing is not readily available. For instance, the decoder 109 of
the media player 101 may be configured to decode one or
more media encoding formats. As discussed above, the
decoder 109 may include computer-readable instructions
executable by a general or special purpose processor and/or
may comprise one or more hardware components.

However, the recording medium 103 and/or content items
stored on the storage medium 112 may be encoded in a format
that is not supported by the decoder 109, such as content
encoded using Microsoft’s Windows Media Video (WMV)
encoding format. As such, in order to play back the content,
the media player 101 may have to decode the WMV content
using a software decoding process (e.g., on a general purpose
processor (not shown)), which may be computationally
expensive and, in some cases, may produce sub-par results.
Accordingly, the transcoder 108 may be configured to
transcode the content into a format that is decodable by the
decoder109. This may allow the media player 101 to leverage
the software and/or hardware decoding resources available on
the media player 101 to provide for efficient, high-perfor-
mance content playback.

Similarly, in some embodiments, the media player 101
may be configured to transmit media content to a remote
display, such as the remote display 124. The remote display
124 may be communicatively coupled to the media player
101 via a network 130. The network 130 may include any
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communications network known in the art including, but not
limited to a Transmission Control/Internet Protocol (TC/IP)
network, a wireless network (e.g., IEEE 802.1a-n network,
Bluetooth®, or the like), a cellular network (e.g., a 3G net-
work or the like), a Local Area Network (LAN), a Wide Area
Network (WAN), the Internet, or the like. The media player
101 may include a communications module 111 which may
be configured to communicatively couple the media player
101 to the network 130. Accordingly, the communications
module 111 may include one or more communications inter-
faces, such as an Ethernet® communications interface, a
wireless network interface, a Bluetooth® interface, a cellular
telephone interface, a Public Switched Telephone Network
(PSTN) interface, or the like.

The transmission of content from the media player 101 to
the remote display 124 may include streaming the content to
the remote display 124 over the network 130. The transcoder
108 may be configured to transcode media content read from
the recording medium 103 and/or stored in the storage
medium 112 into a format suitable for transmission to and/or
display on the remote display 124. For example, video con-
tent encoded using MPEG-2 may be transcoded into a
RealVideo® stream, which may be efficiently transmitted to
the remote display 124 via the network 130. The nature of the
transcoding may depend upon the bandwidth available to the
media player 101 and the remote display 124 and/or the
capabilities of the remote display 124. For instance, the
remote display may include one or more decoders capable of
decoding media content in a particular encoding format. The
media player 101 may be configured to determine which
formats are supported and/or preferred by the remote display
124 and to transcode the media content transmitted to the
remote display 124 accordingly.

As discussed above, the transcoder 108 may transcode
media content as it is read from the recording medium 103
and/or after archiving the media content on the storage
medium 112. The transcoder 108 may transcode code media
content for various purposes including, but not limited to
decrypting (e.g., unscrambling) the media content, compress-
ing the media content (e.g., to increase the virtual storage
capacity of the storage medium 112), transcoding the content
into a format for which hardware decoding is available (e.g.,
into a format adapted for the decoder 109), transcoding the
media content into a streamable format, transcoding the
media content into a format suitable for display on a remote
display device, such as the remote display 124, or the like.

As discussed above, the user interface component 104 of
the media player 101 may allow the user 122 to control the
operation of the media player 101. Control instructions may
be received via a remote control device 104 and/or via one or
more interfaces on the media player 101 (e.g., controls dis-
posed on the player 101, such as buttons, toggles, and the like)
and/or controls presented on the display 120. For instance, the
display 120 may be a touch screen display. The media player
101 may cause one or more control interfaces to be presented
on the display 120 to allow the user 122 to control the opera-
tion of the media player 101.

The user interface component 104 may provide a “play and
save” input. Selection of the “play and save” input may cause
the media player 101 to archive the media content on the
recording medium 103 while playing back the media content
on the display 120 and/or remote display 124. As such, the
recording medium 103 may be concurrently archived and
played by invoking a single command. Alternatively, or in
addition, the media player 101 may be configured to begin
archiving the recording medium 103 upon detecting insertion
of the recording medium 103 into the media reader 102.
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As discussed above, the media player 101 may be config-
ured to display media content stored on the recording medium
103 while concurrently storing the media content in the stor-
age medium 112. In this way, an archive or library of stored
content items (e.g., content items 113A-113B) may be cre-
ated while the user 122 views the content. Accordingly, the
user 122 need not archive the media content in a separate step
(e.g., the user 122 need not separately archive and view the
content items 113A-113B since the content items 113A-113B
are stored as the user views the respective content items).
Similarly, a user 122 may archive the media content on a
recording medium 103, while playing back archived media
content (e.g., content items 113A or 113B).

The media reader 102 may be capable of reading the
recording medium 103 faster than the normal playback speed.
For instance, the recording medium reader 102 may be
capable of reading data from the recording medium 103 at 4x
to 16x, i.e., four (4) or sixteen (16) times playback speed.
Accordingly, the media player 101 may be capable of
archiving the media content on the recording medium 103
before the user 122 is finished viewing the content item. In
such an embodiment, the playback component 107 may be
configured to play media content read from the storage
medium 112 rather than from the recording medium 103
directly.

The user interface component 104 of the media player 101
may include controls to allow the user 122 to control the
playback of the media content. For example, as the media
player 101 concurrently plays back and archives media con-
tent on a recording medium 103, the user 122 may instruct the
player 101 to navigate to a different location within the con-
tent (e.g., fast forward within the content, jump a particular
chapter or section, or the like).

These instructions may be received before all of the media
content has been archived on the storage medium 122. When
the media player 101 receives such a navigation instruction,
the player 101 may determine whether the requested content
has been stored on the storage medium 122. If the media
content is not yet available on the storage medium 122, the
archival component 105 may “skip” to the requested location
and to continue archiving the media. This may allow the
playback component 106 to play the media at the requested
location (e.g., by reading the requested location within the
media content from the storage medium 112). If the requested
media content has already been archived, the playback com-
ponent 106 may obtain the requested content from the storage
medium 112 and display the content for the user 122.

To track which portions of the media content on the record-
ing medium 103 have been archived (e.g., stored on the stor-
age medium 112), the archival component 105 may maintain
a data allocation map (DAM) associated with the media con-
tent on the recording medium 103. In some embodiments, the
DAM may include a table-like data structure comprising a list
of'sectors on the recording medium (or other delimiters, such
as cells, nodes, or the like) with respective, corresponding
indications a status of the portion of the recording medium.
The status may indicate whether the portion of the recording
medium 103 has not yet been accessed; whether the portion of
the recording medium 103 has been archived (e.g., stored in
the storage medium 112); whether a read error and/or timeout
was encountered when the portion of the recording medium
103 was accessed (e.g., the portion of the recording medium
103 may be damaged); whether the portion of the recording
medium 103 contains invalid data; and the like. As various
sectors of the media content are accessed and stored in the
storage medium 112, the archival component 105 may update
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the DAM to indicate that the sectors have been archived and
are available for playback from storage medium 112.

Using the DAM, the playback component 106 may deter-
mine whether a particular portion (e.g., sector) of the media
content of the recording medium 103 is available on the
storage medium 112. Similarly, the DAM may be used by the
archival component 105 to “fill in” any missing (e.g., un-
archived) sectors of the media content item on the storage
medium 112. For example, auser may inserta DVD recording
medium 103 into the media player 101 and immediately
navigate to an ending portion of the media content (e.g., a last
chapter of the DVD movie). Similarly, a user may insert a
DVD, play a portion of the DVD, and then eject it before the
archival component 105 finishes archiving the media content
thereon. As described above, during navigation and/or rein-
sertion of the recording medium 103, the media player 101
may access the DAM associated with the recording medium
103 to determine whether the requested portion has been
archived. If not, the media player 101 may direct the archival
component 105 to navigate to the requested portion of the
recording medium 103, and the content may be archived and
made available for playback as described above. The archival
of the requested portion of the content may allow the play-
back component 106 to play the media content from the
storage medium 112. After the media player 101 has archived
the requested portion of the recording medium (e.g., the
“end” of the media content), the archival component 105 may
be configured to go back and archive any skipped portions of
the content. The skipped (un-archived) portions of the content
item may be identified using the DAM. Similarly, if the DAM
indicates that read errors were encountered during archival,
the archival component 105 may attempt to re-archive those
portions of the recording medium 103.

The metadata component 110 of the media player 101 may
be configured to receive and associate one or more pieces of
data (e.g., metadata) with content items stored in the storage
medium 112. The metadata may include descriptive informa-
tion associated with a respective content item (e.g., metadata
114A may describe the content item 113 A, and the metadata
114B may describe the content item 113B). The metadata
may include one or more metadata items relating to a content
item (e.g., DVD movie, audio track, or the like) and may
include, but are not limited to, a title of a content item, a table
of contents, a rating, a credits listing, a plot synopsis, one or
more graphical assets (e.g., an image of a DVD movie cover,
image(s) associated with a scene (which may comprise a
reference to such image(s) within the content item), or simi-
lar), one or more tags, one or more content item categories, a
content item genre, and so on.

The metadata component 110 may receive metadata asso-
ciated with a content item (e.g., metadata 113A and 113B)
from the user 122 via the user interface component 104 (e.g.,
the user 122 may manually input metadata describing the
content). Alternatively, or in addition, the media player 101
may be configured to obtain metadata relating to a content
item from a metadata provider 132 accessible via the network
130. The metadata component 110 may be communicatively
coupled to the metadata provider 132 via the network 130. In
some embodiments, the metadata provider 132 may include
and/or be communicatively coupled to a metadata data store
133. The metadata data store 133 may include metadata relat-
ing to a plurality of different content items (e.g., DVD movies
orthe like). Alternatively, or in addition, the media player 101
may include a local metadata data store (not shown) similar to
the data store 133, which may include metadata relating to
various content item (e.g., DVD movies, music albums, or the
like). The local metadata store may be pre-loaded with meta-

10

15

20

25

30

35

40

45

50

55

60

65

10
data relating to various content items (e.g., metadata of hun-
dreds or thousands of DVDs, CD, and so on). The local
metadata data store may be periodically updated via the net-
work 130, updated via the media reader 122 (e.g., a recording
medium 103 may include additional metadata), updated by a
removable storage medium, or the like.

To receive metadata information relating to a content item
from the metadata provider, the metadata component 101
may generate and transmit metadata query to the metadata
provider 132. The query may identify the content item for
which metadata is requested. The content item identifier may
include, but is not limited to a title of the content, a table of
contents, a DVD media identifier, a value derived from one or
more identifiers (e.g., a hash value or the like), a combination
of identifiers, or other identifying information. The content
item identifier may be transmitted to the metadata provider
132 (e.g., in a query for metadata), and may be used by the
metadata provider 132 to look up metadata related to the
content item in the metadata data store 133. Upon accessing
the metadata information, the metadata provider 132 may
transmit the information to the metadata component 110 via
the network 130.

The metadata component 110 may be configured to store
the metadata received from the metadata provider 132 in the
storage medium 112. The metadata may be associated with
(e.g., linked to) a respective content item in the storage
medium 112 (e.g., the metadata 114 A may be associated with
content item 113 A, and metadata 114B may be associated
with content item 113B). The association may be made by a
database association (e.g., as a table within a database, as a
key value, or the like), a data structure association (e.g.,
within an XML or other structured data format), or the like.

The user interface component 104 may display metadata
associated with one or more a content items. For example, the
user interface component 104 may display content items
113A-113B stored on the storage medium 112 in a list or
other selection interface. Each content item in the list may be
displayed in conjunction with one or more pieces of metadata.
For example, a DVD movie content item 113A may be dis-
played using metadata content, such as a graphic of the DVD
movie cover, the DVD movie title, a scene from the DVD
movie, a DVD movie rating, a plot synopsis, a genre, one or
more tags, or the like.

The user interface component 104 may include various
different content item display interfaces. For example, the
user interface component 104 may include display interfaces
that include only content items of a particular genre (e.g.,
action), a particular rating, or the like. The metadata of the
content items 112A-112B stored may be used to determine
whether a particular content item should be included in the
list.

The metadata 114A and 114B associated with the content
items 113A and 113B may allow for sorting and/or searching
thereof. For example, a user may search the content items
113A-113B for a particular actor name (e.g., “De Niro”).
Responsive to the search, the user interface component 104
may cause a listing of content items having the term “De
Niro” in the list of actors to be presented on the display 120.
Any search term pertaining to any metadata category and/or
type could be used under the teachings of this disclosure.

FIG. 2A is a flow chart of one embodiment of a process 200
for concurrently archiving and playing a content item. At step
210, the process 200 may be initialized by allocating and/or
initializing required resources, such as memory, storage loca-
tions, network connections, device (e.g., a media reader
device), and the like.
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At step 220, a recording medium may be inserted in a
media reader. For instance, the recording medium may
include a DVD movie, and the media reader may be a DVD
media reader.

At step 230, the process 200 may instruct the reader to
begin reading the content from the DVD media at a media
read rate. As discussed above, many media readers are
capable of reading data at a higher rate than playback speed
(e.g., 16x playback speed).

Atstep 240, media content read from the media reader may
be archived in a storage medium.

At step 250, and concurrently with step 240, the media
content archived in the storage medium may be accessed and
presented on a display. Since, as discussed above, the media
reader may be capable of reading data from the media at or
above playback speed, the playback of step 250 may occur
concurrently with the archiving of step 240.

At step 245, the storage of the content item in a storage
medium may complete, and, at step 255, the playback of the
content item may complete. As discussed above, since the
media reader may be capable of reading media at or above
playback speed, the storage of the content item at step 245
may complete before the playback of the content item at step
255.

As discussed above, after archiving the content item on the
storage medium, the content item may be made available for
subsequent playback. The content item may be played back
directly from the archived content in the storage medium and,
as such, may not require the recording medium (e.g., DVD
disc) to be present in the media reader for playback.

FIG. 2B is a flow chart of another embodiment of a process
201 for concurrently archiving and playing a content item. At
step 211, the process 200 may be initialized as described
above in conjunction with step 210 of FIG. 2A. At step 221, an
instruction to “play and save” a content item stored on a
recording medium may be received. The instruction may be
received by means of a remote control device, one or more
inputs disposed on a surface of a media player, or the like. The
play and save instruction may, in a single step, cause the
process 201 to concurrently archive and playback a content
item stored on a recording medium. The concurrent archival
and playback of steps 231-256 may be performed as
described above in conjunction with steps 230-255 of FIG.
2A.

FIG. 3A is aflow chart of one embodiment of a process 300
for concurrently storing and playing back a content item. At
steps 310 and 320, the process 300 may be initialized, and a
recording medium may be inserted into a media reader as
described above.

At step 325, a data allocation map (DAM) may be gener-
ated for the content on the recording medium. As described
above, the DAM may include a map of the portions of data
available on the media (e.g., arranged into sectors, chapters,
nodes, or the delimiter types). Each of the portions on the
media may be associated with an indicator showing the status
of the respective portion. The DAM may support various
different indicators including, but not limited an indicator that
the portion has been archived (e.g., is stored on a storage
medium); an indicator that the portion has been accessed for
archiving (e.g., no attempt has yet been made to archive the
portion of the recording medium); an indicator the last
attempt to access the portion resulted in a read error or tim-
eout; an indicator that the portion of the recording medium
comprises invalid data (e.g., as indicated by a media analysis
component, such as the component 107 of FIG. 1); and so on.
For example, the indicator of a particular portion may be a
Boolean and/or bitwise indicator (e.g., bitmask) to reflect one
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or more of the states discussed above (e.g., a bitwise one (1)
may indicate that the portion has been archived, a bitwise zero
(0) may indicate that the portion has not been accessed, a two
(2) may indicate an error was encountered, and so on).

At steps 330, 340, and 350, the process 300 may direct the
media reader to begin reading media content from the media,
to archive the media content in a storage medium, and to
playback the stored media content as described above.

The archiving of step 340 may take place over time. For
example, the media reader may sequentially read portions of
the content item from the recording medium. As each portion
(e.g., sector, segment, or other delimiter) of the content item
on the recording medium is read, it is archived at step 340. If
a portion of the recording medium is successfully archived,
the DAM may be updated accordingly. If a reading error
and/or timeout is encountered, the process 300 may re-try
reading the portion a threshold number of times. The read
attempt threshold may be adaptable according to the progress
of the playback portion of the process 300 (e.g., at steps
350-353 below). For example, if the playback process is
occurring in the logical vicinity of the portion, the number of
read attempts may be reduced to prevent the attempts from
interfering with the playback. Alternatively, if the playback
process is not playing back media content in the logical vicin-
ity of the portion, the number of read attempts may be
increased since the read attempts are unlikely to interfere with
playback.

The archiving of step 340 may be performed in conjunction
with a media analysis component, such as the media analysis
component 107 of FIG. 1. As discussed above, the media
analysis component may walk the recording medium to deter-
mine which portions of the recording medium contain valid
media data, and which do not. This information may be stored
in a graph, a list, or other datastructure describing the struc-
ture of the recording medium. As such, at step 340, the pro-
cess 300 may use the information gathered by the media
analysis component to avoid portions of the recording
medium that have been marked as containing “invalid data”
(e.g., may consult the graph, list, or other data structure before
identifying the valid and invalid portions of the recording
medium before attempting to archive a portion of the record-
ing medium). Similarly, in other embodiments, at 340 the
process 300 may restrict the archiving to only the portions of
the recording medium identified by the media analysis com-
ponent as containing valid media content.

At step 341, the DAM may be updated to reflect the status
of the portion of the recording medium. For example, if the
portion of the recording medium was successfully archived,
the corresponding entry in the DAM may be updated to indi-
cate that the portion is available on the storage medium. If a
read error and/or time out was encountered, the DAM may be
updated to indicate the error. In some embodiments, the error
indicator may indicate the number of attempts made to read
the content. Similarly, the DAM may be updated to indicate
that a media analysis component determined that the portion
contains invalid data.

At step 351, the process 300 may receive an instruction to
navigate to another portion of the content item on the record-
ing medium. For example, the process 300 may receive an
instruction to navigate to a particular chapter within a DVD
movie. The navigation instruction of step 351 may be
received from a user of the process 300 via a user interface
(e.g., user interface 112 of FIG. 1).

At step 353, the process 300 may determine whether the
portion of the media content item requested at step 351 has
been archived and is available for playback from the storage
medium. The determining of step 353 may include accessing






